Dexamethasone-induced suppression of vasopressin gene expression in the bed nucleus of the stria terminalis and medial amygdala is mediated by changes in testosterone.
Vasopressin (VP) neurons in the bed nucleus of the stria terminalis (BNST) and medial amygdala (AME) are sensitive to changes in circulating levels of testosterone (T). To determine whether these cells are responsive to changes in glucocorticoid levels, in situ hybridization and quantitative autoradiography were used to measure VP mRNA in cells of the BNST and AME in rats that were adrenalectomized (ADX; 14 days) or ADX with dexamethasone (DEX) replacement. These treatments produced the predicted changes in VP gene expression in the medial parvocellular group of the paraventricular nucleus. The VP mRNA content within cells of the BNST or AME was unaffected by adrenalectomy. Treatment with DEX significantly decreased both the number and labeling intensity of VP cells in the BNST and AME. Measurement of plasma T in these animals showed that DEX treatment significantly lowered mean T levels compared with those in either sham-operated or ADX animals. Adrenalectomy alone did not significantly alter T levels. To determine whether DEX influenced VP gene expression via a glucocorticoid action or secondarily by a suppression of T, the above experiment was repeated with groups that were castrated and implanted with Silastic capsules containing T to maintain physiological levels of T. Administration of DEX again decreased both VP cell number and labeling intensity of cells in the BNST and AME in sham-implanted animals. However, VP gene expression was unaffected in those animals that received T capsules. Administration of corticosterone did not alter T levels or the number of cells in the BNST or AME. These results suggest that, in contrast to paraventricular nucleus neurons, adrenalectomy (14 days) is not a potent stimulus in altering VP activity in the BNST or AME. The DEX-induced decrease in VP gene expression is mediated by a secondary suppression of T levels. These results support the finding that gonadal steroids are essential in maintaining the biosynthetic integrity of VP neurons in the BNST and AME.